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exerts its anti- tumor activity is not entirely clear , 
and may differ based on the tumor type or stage of 
disease. The anti -proliferative properties of 
IFN . alpha . , which may result from the modulation of the 
5 expression of oncogenes and/or pro to- oncogenes, have 
been demonstrated on both tumor cell lines and human 
tumors growing in nude mice (Gutterman, J. U. , Proc. 
Natl. Acad. Sci., USA 91: 1198-1205, 1994). 

Interferon is also considered an anti-angiogenic 

10 factor, as demonstrated through the successful treatment 
of hemangiomas in infants (Ezekowitz et al, N. Engl. J. 
Med., May 28, 326(22) 1456-1463, 1992) and the 
effectiveness of IFN. alpha, against Kaposi's sarcoma 
(Krown, Semin Oncol 14(2 Suppl 3): 27-33, 1987). The 

15 mechanism underlying these anti-angiogenic effects is 

not clear, and may be the result of IFN. alpha, action on 
the tumor (decreasing the secretion of pro-angiogenic 
factors) or on the neo -vasculature . IFN receptors have 
been identified on a variety of cell types (Navarro et 

20 al., Modern Pathology 9 (2) : 150-156, 1996). 

United States Patent 4,530,901, by Weissmann, 
describes the cloning and expression of IFN- .alpha. -type 
molecules in transformed host strains. United States 
Patent 4,503,035, Pestka, describes an improved 

25 processes for purifying 10 species of human leukocyte 
interferon using preparative high performance liquid 
chromatography. United States Patent 5,231,176, 
Goeddel, describes the cloning of a novel distinct 
family of human leukocyte interferons containing in 

30 their mature form greater than 166 and no more than 172 
amino acids . 
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United States Patent 5,541,293, by Stabinsky, 
describes the synthesis, cloning, and expression of 
consensus human interferons • These are non-naturally 
occurring analogues of human (leukocyte) interferon- 
5 .alpha, assembled from synthetic oligonucleotides. The 
sequence of the consensus interferon was determined by 
comparing the sequences of 13 members of the IFN-. alpha, 
family of interferons and selecting the preferred amino 
acid at each position. These variants differ from 
10 naturally occurring forms in terms of the identity 

and/or location of one or more amino acids, and one or 
more biological and pharmacological properties (e.g., 
antibody reactivity, potency, or duration effect) but 
retain other such properties . 

15 

"Thrombospondin-l" (TSP-1) is a trimer containing 
three copies of a 180 kDa polypeptide. TSP-1 is 
produced by many cell types including platelets, 
fibroblasts, and endothelial cells (see Frazier, Curr 

20 Opin Cell Biol 3(5): 792-799, 1991) and the cDNA 

encoding the subunit has been cloned (Hennessy, et al., 
1989, J Cell Biol 108(2): 729-736; Lawler and Hynes, J 
Cell Biol 103(5): 1635-1648, 1986). Native TSP-1 has 
been shown to block endothelial cell migration in vitro 

25 and neovascularization in vivo (Good et al, Proa Natl 
Acad Sci USA 87(17): 6624-6628, 1990). Expression of 
TSP-1 in tumor cells also suppresses tumorigenesis and 
tumor-induced angiogenesis (Sheibani and Frazier, Proc 
Natl Acad Sci USA 92(15) 6788-6792, 1995; Weinstat- 

30 Saslow et al., Cancer Res 54 (24) : 6504-6511, 1994). The 
antiangiogenic activity of TSP-1 has been shown to 
reside in two distinct domains of this protein (Tolsma 
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et al, J Cell Biol 122(2): 497-511, 1993). One of these 
domains consists of residues 303 to 309 of native TSP-1 
and the other consists of residues 481 to 499 of TSP-1 * 
Another important domain consists of the sequence CSVTCG 
5 which appears to mediate the binding of TSP-1 to some 
tumor cell types (Tuszynski and Nicosia, Bioessays 
18(1): 71-76, 1996). These results suggest that CSVTCG, 
or related sequences, can be used to target other 
moieties to tumor cells. Taken together, the available 

10 data indicate that TSP-1 plays a role in the growth and 
vascularization of tumors. Subfragments of TSP-1, then, 
may be useful as antiangiogenic components of chimeras 
and/or in targeting other proteins to specific tumor 
cells. Subfragments may be generated by standard 

15 procedures (such as proteolytic fragmentation, or by DNA 
amplification, cloning, expression, and purification of 
specific TSP-1 domains or subdomains) and tested for 
antiangiogenic or anti-tumor activities by methods known 
in the art (Tolsma et al, J Cell Biol 122(2): 497-511, 

20 1993; Tuszynski and Nicosia, Bioessays 18(1): 71-76, 
1996) . 

The phrase ^matrix metalloproteinase inhibitor" or 
"MMP inhibitor" includes agents that specifically 
inhibit a class of enzymes, the zinc metalloproteinases 

25 (metalloproteases) . The zinc metalloproteinases are 
involved in the degradation of connective tissue or 
connective tissue components. These enzymes are 
released from resident tissue cells and/or invading 
inf lamntatory or tumor cells. Blocking the action of 

30 zinc metalloproteinases interferes with the creation of 
paths for newly forming blood vessels to follow. 
Examples of MMP inhibitors are described in Golub, LM, 



